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Interpretation of gravity and magnetic data in southeastern Tasmania indicates that blanketing post-Carboniferous rocks 
generally lie unconformably on late Precambrian rocks. Supporting evidence is provided by clasts of basement within 
overlying pyroclastics and till, and three boreholes. 
Near Hobart, west of the Huon River and south of Bruny Island, deep troughs were filled with (?) Cambrian sequences 
with a significant volcanic component. Some ultramafics are present along the western margins. Relatively thin wedges 
of Ordovician-Devonian rocks are also implied, especially west of the Huon River. All rock-units are comparable with 
those exposed in western Tasmania. 
The boundary between eastern and western Tasmania terranes occurs near Sorell and granitoids are dominant east of it. 
Jurassic dolerite feeder locations have been controlled by basement structure, and doming at Cygnet is related to a thick 
syenite intrusion. Many modem topographic, or Tertiary structural patterns may be recognised in deep structures. 
Keywords: basement, gravity, magnetics, southeastern Tasmania, structure. 
INTRODUCTION 
Southeastern Tasmania is defined here as the area 
south of the latitude of New Norfolk and east of the 
longitude of the Picton River (fig. 1). The surface 
geology is dominated by exposures of Permo-
Triassic Parmeener Supergroup rocks and Jurassic 
dolerite. Minor intrusions of Cretaceous igneous 
rocks occur near Cygnet, and Tertiary volcanics and 
sediments are also present, much of the latter lying 
beneath the waters of Storm Bay and the Derwent 
estuary. 
Pre-Carboniferous rocks are rarely exposed and 
all known occurrences are shown in figure 1. Three 
Mines Department boreholes have penetrated basal 
Parmeener glacigene materials to reveal altered 
Cambrian (?) volcanics at Glenorchy (Everard 
1976), Precambrian phyllite at Woodbridge (Farmer 
& Clarke 1985) and contact-metamorphosed 
Mathinna Beds at Eaglehawk Neck (Gulline & 
Clarke 1984). An extension of, or splay from the 
Tamar Lineament must lie between Glenorchy and 
Pirates Bay, in order to account for juxtaposition of 
basements of western and eastern Tasmania 
affinities. The difficulty of predicting the location of 
this junction was stressed by Williams (1976). The 
fragments of information available suggest, for most 
of the area, a complex terrane comparable to that 
exposed in northern and western Tasmania. 
Knowledge and understanding of it may well have 
ramifications for mineral or petroleum exploration. 
A small petroleum explorer, Conga Oil, acquired 
airborne magnetic data across the region and infilled 
parts of the state gravity data base during 1987. The 
author was engaged to interpret this data in terms of 
pre-Carboniferous materials and structural controls 
and, in particular, to identify sites which might 
contain Ordovician Gordon Group. Carbonates of 
this group are believed to have sourced minor oil 
seepages in the region of Bruny Island. 
This paper reports current understanding of pre-
Carboniferous materials based on that interpretation 
as integrated with other fragmental data sources. 
GEOLOGICAL DATA 
Occurrences of pre-Carboniferous rocks are 
shown in figure 1. These include Late Precambrian 
rocks near Hastings and along the Weld River, 
Cambrian volcanics along the south coast, and 
Ordovician Gordon Group carbonates at New River, 
along the Picton River, at Ida Bay and at Hastings. 
Devonian granite, of eastern Tasmania affinity, 
occurs near Pirates Bay. Cambrian (?) mafic and 
ultramafic rocks have also been observed along the 
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Although tillite estimates are uncertain it 'ieems 
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less than 500 m, Non~rnagi1etic Gordon Group 
formations must be thin, If present Although the 
magnetic sequence is not universally present, tbe 
response pattern can be traced to the south coast, 
where it j, associated with exposnres of mafic 
Cambrian units, Of to Gienorchy, where altered ('I) 
Cambrian volcanics were found to underlie Permian 
rocks, The ipal belt of these preslimed 
Cambrian rocks extends NW~~SE from the Weld 
River to Hastings 2), The entire 
pattern IS ,imilar to that observed in 
western Tasmania, between the CLl<lst and the core of 
the Tye!miln region cast of the Birch Iniet-Elliott 
Bay axis, but as a mirror image (Leaman i 98gb), 
The inferred rock are consistent with a 
predominantly mafic assemblage such as the 
Crirnson Creek Formation and its correlates (Brown 
1988), A secondary belt of such rocks extends from 
toward H(Jbilrt bUl the greatest 
lies south of Hruny Island. Revlew of tbe magnetic 
data flOm these volcanic sequences has shown that 
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some 10caJih esconlain materials with bulk contrasts 
consistent with ultramafics" These are restricted to 
the western si<ie of the Huon trough axis west. of 
Geeveston and also near the Weld RivcL 
The remai:rldtr of the basement is non~magnelic 
but quite dense, at least to of .1-5 km, 
much of the region, The non~magnetic basement 
properties can be traced eastward from exposures 
west of and northwest of the Picton River. 
The properties and patterns are consistent with 
an ultimate, siliceous Tyennan-region~style 
Precambrian basement, generally overlain a 
JubiIee-region~style Precambrian basement, such as 
exposed near Maydena (Turner 1988), 
Figure SC and D summarise the interpretation in 
terms of Cambrian and Precambriallunits, The trend 
patterns (fig" 511), compiled from the data sets and 
post ~Carboniferous structures to indicate frequency 
of recognition and importance, can be 
with old trough structures, Any differential between 
the upper surface of siliceous basement and the base 
of the volcanic units is a measure of the thickness of 
presumed Jubilee region rock types (also fig, 6), The 
relationships are similar to those observed or 
inferred in northwestern Tasmania (Leaman 1989b) 
DISCUSSION 
Severa! strands of evidence and information have 
been utilised to obtain an indication of the consti, 
tution of the concealed pre-Carboniferous basement 
in southern Tasmania, There is much scope for 
refinement. 
The Tertiary, Cretaceous and Jurassic igneous 
rocks, while not strictly part of the topic of this 
paper, occupy some of the volume below the 
Carboniferous unconformity. It could also be 
expected that their emplacement has been at least 
partly controlled by older structures, For example, 
severa! dolerite feeders lie near the eastern 
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FIG, 5 -- of gravity~magl1eti(' interpretation results: (A) Jurassic dolerite feeders, I0({11iOIl and 
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FIG. 7 - Distribution of inferred basement rock types at the base of the Parmeener Supergroup. The 
distribution of post-Cambrian Palaeozoic units is not well established and these may be present only as small 
patches. Possible regional fold trends and thrusts indicated in interpretation are shown. 
veneers elsewhere, would account for the 
extraordinary bias toward metamorphic and igneous 
rocks in the Carb, ,'lferous tillites in southeastern 
Tasmania. 
Several aspects of post-Carboniferous structuring 
and terrain development have long appeared 
enigmatic. These include the trend changes of the 
Huon and Derwent estuaries and the Derwent 
crosscut between New Norfolk and Bridgewater. No 
obvious post-Carboniferous controls or structures 
are present. Figure SB shows that such features, and 
many coastal outlines, reflect basement features. 
Trends evident in regional gravity and magnetic data 
delimit major basement boundaries, and these have 
been impressed or rejuvenated periodically. Many 
direct correlations are apparent, while other 
relationships can be inferred. The dextral offset 
shown in figure 7 near Hobart is an example. This 
feature corresponds to many cross-trends (fig. 5B) 
and several Jurassic dislocations lie along it. 
Tertiary basin trends swing from NW-SE north of it 
to NE-SW south of it. Basement structural control is 
indicated. 
Dolerite feeders can be associated with the 
form and changes in marginal gradients of the 
(?) Cambrian trough where present (fig. SC, D) and 
with fracture-trend concentrations elsewhere 
(fig. SB). Some major trends identified by all data 
sets and which imply a substantial ranging source 
depth, are labelled in figure SB. 
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Williarns (1976) that th" 
extension of the Tamar Lineament might occur east 
of Slluth Arm. and data in the 
Storm Bay 
at the 3 
shows that this is not due w the presence of 
rile western LtC" of the adarnellite 
of Port Anhur and 
coastal features. 
also suggests continual renewal of 
slructural houndarics. The interpretation 7) 
suggesls that northeast of SoreJllhe granitoid 
is offset 10 the nonhwesl. The then continues 
N- S through the eastern midland,. The in 
basement composition inferred on the eastern side 
of Storm occlIrs where the margin in the 
midlands would occur if southward. Since 
the entire granitoid intrusion pattern indicates 
fracture control. the original fracture would appear 
to have been preserved south of Sorell. It is possible 
that the block between this projection of the granite 
margin and its actual margin at Port Arthur is 
composed of Ordovician-Devonian Mathinna Beds 
and pm;s as occurs west uf 
Scottsdale. 
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